Chemical context
Dithiocarbazate, NH 2 NHC( S)S À , and more specifically substituted derivatives, have attracted the attention of researchers for decades (Ali & Livingstone, 1974) . While a common motivation for investigating transition metal complexes of these anions relates to potential biological activity (Basha et al., 2012; Vijayan et al., 2015) , including our own recent work (Yusof, Ravoof, Jamsari et al., 2015; , other motivations exist. Thus, recent studies have described the photo-catalytic production of hydrogen mediated by a conjugated nickel(II) bis-dithiocarbazate complex (Wise et al., 2015) . The use of a coumarinbased dithiocarbazate as a ratiometric and colormetric chemosensor for cobalt(II) is another recent development . In rationalizing the electronic structures of metal dithiocarbazates, a knowledge of the uncomplexed or 'free ligand' structure is most useful. In keeping with this notion and as a part of an on-going study of the structural chemistry of metal dithiocarbazates and their ligands, the title compound was prepared and characterized both crystallographically and by a Hirshfeld surface analysis.
Structural commentary
The title compound, Fig. 1 , comprises two almost planar regions, one being the phenyl ring, the other being the ISSN 2056-9890 remaining 14 non-hydrogen atoms. The maximum deviations from the least-squares plane through the latter plane, with a r.m.s. deviation = 0.0410 Å , are 0.0715 (15) for the O1 atom and À0.0796 (18) for atom C16. To a first approximation, the molecule can be described as having mirror symmetry with the 1,4-atoms of the terminal ring being bisected by the plane. Substantiating this description is the dihedral angle between the planes of 82.72 (5) , indicating a very close to perpendicular relationship. The observed planarity in the larger fragment may be ascribed, in part, to the presence of an intramolecular hydroxy-O-HÁ Á ÁN(imine) hydrogen bond (Table 1) , which leads to the formation of an S(6) loop. The molecule exists in the thione tautomeric form. Consistent with this assignment, the thione C1 S2 bond length, i.e. 1.670 (2) Å , is considerably shorter than the thiol C1-S1 and, especially, C2-S1 bonds of 1.749 (2) and 1.817 (2) Å , respectively. The conformation about the C N bond is E, and the amine-N-H atom is flanked on either side by the thione-S and imine-H atoms.
Supramolecular features
The most prominent feature of the packing of the title compound is the formation of centrosymmetric, eightmembered {Á Á ÁHNCS} 2 synthons through the agency of thioamide-N-HÁ Á ÁS(thione) hydrogen bonds, Table 1 . The dimeric aggregates are connected by phenyl-C-HÁ Á ÁO(hy-O(hydroxy) interactions to form a supramolecular layer in the bc-plane, Fig. 2a . The layers stack along the a axis with no directional interactions between them, Fig. 2b .
Analysis of the Hirshfeld surfaces
Crystal Explorer 3.1 (Wolff et al., 2012) was used to generate Hirshfeld surfaces mapped over d norm , d e , curvedness and electrostatic potential. The latter was calculated using TONTO (Spackman et al., 2008; Jayatilaka et al., 2005) which was integrated into Crystal Explorer; the experimental geometry was used as the input. Further, the electrostatic Figure 1 The molecular structure of the title compound, showing the atomlabelling scheme and displacement ellipsoids at the 50% probability level. Table 1 Hydrogen-bond geometry (Å ,  ) . Figure 2 
Figure 4
View of the Hirshfeld surface mapped over the electrostatic potential. Table 3 , although C-HÁ Á Á interactions are not evident in the structure within the sum of their van der Waals radii. The 2.5%
contribution from CÁ Á ÁC contacts to the Hirshfeld surface features two overlapping triangles, Fig. 6f , but the minimum (d e + d i ) distance is greater than van der Waals separation, confirming the absence of -stacking interactions. This is also evident from the small segments delineated by blue outlines in the Hirshfeld surface mapped over curvedness, Fig. 7 . The enrichment ratio (ER), based on Hirshfeld surface analysis, gives further description of intermolecular interactions operating in a crystal (Jelsch et al., 2014) . The ER values are summarized in Table 4 . The ER value close to but slightly less than unity, i.e. 0.97, for HÁ Á ÁH contacts is in accord with expectation (Jelsch et al., 2014) . The sulfur atoms comprise 9.5% of Hirshfeld surface and the overall 14.4% contribution by SÁ Á ÁH/HÁ Á ÁS contacts results in an ER value of 1.14, which is in the expected range for N-HÁ Á ÁS interactions, i.e. 1.0-1.5 (Jelsch et al., 2014) . The ER value of 1.28 corresponding to OÁ Á ÁH/HÁ Á ÁO contacts show a high propensity to form even though the percentage relative contribution to the overall surface, i.e. 10.3%, is small as is the 6.0% exposure provided by hydroxyl-and methoxy-oxygen atoms. The low ER value of 1.09 corresponding to CÁ Á ÁC contacts is consistent with a low propensity for -stacking interactions in the 
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Figure 7
View of the Hirshfeld surface mapped over curvedness. structure. The presence of short interatomic non-bonded CÁ Á ÁH/HÁ Á ÁC contacts result in an ER value close to unity, Table 4 , as there is little influence of C-HÁ Á Á interactions on the molecular packing. The other contributions to the surface i.e. NÁ Á ÁH/HÁ Á ÁN, SÁ Á ÁS, SÁ Á ÁO/OÁ Á ÁS, CÁ Á ÁS/SÁ Á ÁC, etc. are very small and therefore, the ER values are not particularly informative although being > 1 for some interactions.
Database survey
Dithiocarbazate S-esters are well studied with many examples included in the Cambridge Structural Database (Groom & Allen, 2014 ).
There are three examples, II-IV, of derivatives with a hydroxy group in the 2-position of the ring connected to the imine-C atom (Madanhire et al., 2015; Sethuraman et al., 2002; Begum et al., 2016) In each of V-VII, each methoxy group is co-planar with the benzene ring to which it is connected. To a first approximation, the molecules in V and VII adopt approximately the same conformation as in I, i.e. with all but the benzyl rings lying in a plane. The dihedral angles between the two residues are 85.23 (12) in V and 63.01 (8) in VII. By contrast, a somewhat twisted conformation is observed for each of the two independent molecules in VI.
Synthesis and crystallization
Following procedures adapted from the literature (Ali & Tarafder, 1977) , S-benzyldithiocarbazate (SBDTC) (1.98 g, 0.01 mol) was dissolved in hot absolute ethanol (100 cm Computer programs: CrysAlis PRO (Agilent, 2011) , SHELXS97 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) , publCIF (Westrip, 2010 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 5 . The carbon-bound H-atoms were placed in calculated positions (C-H = 0.95-0.99 Å ) and were included in the refinement in the riding-model approximation, with U iso (H) set to 1.2U eq (C). The oxygen-and nitrogenbound H-atoms were located in a difference Fourier map but were refined with distance restraints of O-H = 0.84AE0.01 Å and N-H = 0.88AE0.01 Å , and with U iso (H) set to 1.5U eq (O) and 1.2U eq (N). (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
2-[(1E)-({[(Benzylsulfanyl)methanethioyl]amino}imino)methyl]-6-methoxyphenol
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
